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1020030012763 #3 0 ^}: 2003/3/19 

-f-^B ^lli 7>^1^ j= 31*11- *=^*1» if-^Kr ^^nV-g- ^2 

-g- Jf-^H v\^3-°A I£e^|iJ= zflB}^ ^2:^<?1 -B-^l^^i A]l *l^r«- A 

S^l^l v|H IL^S)^ A>o]2:^ ^ Wfl^om i7} 
nV j£i=. ^Bfl ^ ^^§>7H1 ^ 5^. 

£ 2c 
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1020030012763 #^ 2003/3/19 

^ ^ ^ °l-§-fr ^12: ^{Method for forming 

trench and method for manufacturing semiconductor device using the same} 

S. la ^ £ lb^ ^Hfl^ E^i^ ^f>}7) ^£fol4. 

£ 3a tfl*| £ 3d^ 4€- ^HH 4^ ^ ^^*>7l 

£ 4a £ 4c^ ^ t^^l £ ^*HH 4^ 2-31^ ^fl^^l ^ y o V ^^r 

50, 80, 100, 150 : 55, 105, 155, 175, 185 : 

60, 85, 110, 195, 205 : IS^I^liS 

65, 90, 115, 160, 210 : 120, 165, 215, 220 : S.#<% sfl€ 
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1020030012763 #^ Q*}: 2003/3/19 

<10> E^l^j ^ ^ 0]S- Ol^-^V tiV^l Wj-^^l 2^ 

3*1, rirf ^5->7fl^ Till ^ ^}-§- 5E^r 7l^M ^^JlS. i= 31*1-1- 

^, ^12 ^zj- ^^5. J=3!*l£] s^vf-j^*) , %f>\±= 

-g-°l*>>ll - ^ uj oil- oj-g-tb i^ofl 

<n> <|jy>^ RAM(Random Access Memory) ^S] nflS.^ ^ Moores^ ^ 

^ofl ^JtJ-. Moores^l *H2.e| ^ 3^}=-§- u^e}-^ 33 °- 

S.^, RAM ^ oflae) -g-^ol tflafls. 3\M4 4tifl ^7>*Vcf^ 33* n 

tM}. <*j= 4«fl ^5L«) -g-^Sl ^7]-^ Afls^r ^o] t^]p>rf ^7>^ 

^ ^^5]^ 3.7}7\ ^f^ofl 4^ <£<J e^-oi( interconnect line)^ 

<i2> ne-IM-, e^-oi-i; A>oi^ 7]^ 7 } #£_f>}^*} e^-ois. ^ s cl ^ 7l A ]^> 

^ eKl* 7]5]7> ^ oi^ 7 > ^r£^l *1<3* 

o.^ a}-§-£^ «1 ^ ^Al7l^ 53 o] A^t}. 
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1020030012763 #^ ^7}: 2003/3/19 

<13> j^^ir, uV£*ll i*}<2] ej-ols) ^flS.^ 2.66^ ^3 cm ^S.^ wl^H v ^r 

£tt IH^I^CAI) M-^-fe- ^-i- ^>-§-*>^^. 1998^ IBNMH ^=1.65 

^*Rr 7flAl*V olefls. ^E|-& a>-§-<5H ^ afl 

^ 9l^. ^» tifl^om ^fl^AlE^ SE^ ^ 

SjilS. Af-g-^ CfpKl ^ofl ^^H, ^^^Hl ^ A}^! ^ 

(CMP) ^P-el^-i- ^*Hr ^3^.5. ^l-g-^l^ 91^\. S 

°l-g-*}-cr| i*)- £-E|^, Hfl^i 2^ ^fluflAlEil: ^*Rr Eric Adler 

^1 6,259,128s, Douglas R. Robert %-°\}t]} pI^-^-^ 
6,461,91431, ^-tfl ^-7fl ^12003-1050751, ZLE]jl ^-vfl ^-jfl ^ 2003-2803 J: § 

<w> £ la 9-! 51 lb-^r ^2fl^ S^l^l ^ -€^*>7l ^r^5H-# ^l^r ^ 

<15> H la* ^*r^, ^el-g-$lH3l<y 7]^r(10) ^Hl ^St-# ^s|-§-5. ^ 

■f-^H^l ^<?!^(15)-g- ^tr cf^-, ^5i*fl ^ «fl^* 1=31*1* ^*>7l 

^^^"(15) ^oHl £>-g-)^g- Hitrtf. °1 ^, ^JrH^l 7] 

^"(10) ^Hl^ E^^iEj^ ^«-°l ^>^^l=f. 

<16> °}°]*\, ^7} l£e^]>:ErtA ^ ^ ^^oj ^<3*Kl5) 5LSefl^l>iE 

3m(20)* ^^tr^f. °1 ^-f , ^<3^-(15)<Hl 3*ltr ^4 7>^^ J=3l*l» ^ 

36-6 



1020030012763 #^ °^}- 2003/3/19 

^>7l ^sIHtt M 31*11- 4i3S ^>-g-5l^ iS^l^l^ *fl€(20)°l ±. 

£4 ^-o]fl. 7>^c=>> ^tj-. ^, iSefl^l^S sfl^(20)^ %o} 7 } H^f ^JL^ 
eKl5W S^l^]7> 3^1 ^^£)7l£ ISefl^AE ^(20)°} S.^ i£| ^ & 
7] nfl^l 2fli=K20)!- A>ols. ^#5}^ ^^^"(15)^: ^^*H 

^^Kr ^°J: *flli(20)°l iS-S^l 2fl^(20) 

^ 7 }7}o) ^M}. i&*h S£efl7]AE 3fl^(20)^ s-ol M^r ^ 

(15)^1 ^^£]^r S^l^l^ JIB^H ^Sefl^l^S sfl^(20)^r & 3. 

* 7>7^^»> ^-cf. £ la^l «>^- ^1, M 31*11- ^*}7l $]i5}<^ 

sll^iE sfl^(20)^r 3 o^o] ^o. ^^wl( aS pect ratio)(i£3l*l^S 3ifl^(20)^ 
3-(wH cfl^- ^^»l(h)^ ^-ji ^£^(15) ^Hl 

<i7> ne^M-, S. lb^l v}2\- ^o], Hel^AE 3flEl(20H 3 o]j$£\ ^ ^ 

«1» 7>^ 311^(20)^ ^^^1 SS^liM 

Sfl^(20)ol ^-Ui^m 7>^o] nflo. ^o>^lc+. OH- *fl^^>7l ^V°3 S 

Sell^liH 3fl^(20)5l ^(w)^: ^7M ^°ll^r olofl wl^H iSell^iM sfl^ 
(20)# ^^^-(15)^1 S3l*l^ ^ol ui^- #o>^7l ufl-g-ofl E^l 

*H ^>^1 (damascene) *fl^# *§^}7] 0)^°- ^^o) t^Hl 

<18> £15|71AE 5flli(20)ol ^-Ui^l ^VeIHH ^^^(15)^: ^1 ^^^"(15) 

J=L31*1« ^.^l^lSl S^IM" ^1^# ^:^*>7l7> Tl^l !-7>^>7l nfl^ 

<*fl ^ tiV£^l °>7l^ *>JE*ll ^-§--g; ^}Al7l^ %<&o] 
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1020030012763 #^ <H*>: 2003/3/19 

5E*h ^Hfl^ lEeflxliE sflifi(20)# <>l-g-sH ^3!*1» ^ # ^ ^ 

£ ^IH^r S^l^l^ *1^# ^WTfl S^*>7l o]^7l nfl-g-ofl, o]^^ E^Ujofl c).n> 

AH^S] ^ ^^^71 cf^ol clef. C^o], ±£^|AE 2fl^(20)ol 

«H ^*cHH #^)-*> ^^-^ 7V^o] ^LTfl ^cfl£l^ ^^l^ol «V^^cf. 

*fll *fll ^ -f-eH ^^^j^-S. *i<3^ SE^ 71 <U 

£.3. 7}7l^ M3l*l» ^^tb ^f, ^2 ^ E^1^7> *112 

^12 #71 J=3J*] ^ yj-i^ ol-g-^c^ 71 ^-o) ^w.ofl ^S)^ 

A>o]^ 7 >^1^ 5L*1# sflEl^- ^^>7fl ^ JE#^ sfl^ w o >^# 

^ ^13 #71 E^l^l ^ h o V^^- ol-g-S>al 7 M ^ -g- 

4r yfl^oiq- 7fl3lflAlE^ ^ rr^ ^.Bfl o. ^o]^^ ^ oJ fe a>t£^ #*|o] 

^- S3!*l «V^oil ^V^, 7l# #ofl ^^oV-g: ^#^-ZL, #71 ^<£^ #°fl 5LS31 
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1020030012763 <£t\: 2003/3/19 

2fl€# n-, sflt^ n^as ol-g.^ XjZ]- ^ 

4^^^(H 2 0 2 ) ^ fM-£r^r(H 2 0)» ^4 -8- ^-8: *}-g-*M ^^MM-, 

« ^^>7l l:2Hr^, < a^(H 3 P0 4 ) ^ lr°l£r^» £fs}^ ^ -g-^j* A}-g- 

*H 2th #7] ^2]- -g-ofl c. 4 v 7] e^j^ ^ av^. 

*HHl.^t!: 4i7> wj-^ofl ^ i 71^- ,#ofl ISEfl^^ afl^^- ^^-ji, <#7] 

#7] ^^Rr ^-71 71^ A}2 ^ 

^# ^"71 ^^^] ^fll ^ 7Mb M^l^ll- ^1^^, ^7] E 

^1^1* ^^>^ ^71 ^^^1* ^fl2 ^ Al^><^ ^1-71 ^11 ^ ^-Cf 
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1020030012763 #3 2003/3/19 

Xl2 ^ £fe #7] tflXl 2E#^ X|€^: 

<25> -a y^3j ^ 3 s.^^. TgA$-s} 7 ] JflS><X ^3] a cf^ «>^tb 

ofl «V5L*fl #*13} XlS «o Vl ?H #5^1 7l# #<*fl XU Xm<X 

^ xu ^s}^, ^7) xu *d<£^ 71*1*1- ^ ^ 2 

* jatfls. ^, -SM ^<S^ ^Hl XU ISe^liS XUli* ^^*>JI ( A oM XU 

7} XU XI H# 71^ al^M ^W4. °H A i , xl i iSEfl^liE 

Xj€* Xl^ ^, ^>7l ^<g^ #ofl X|2 Ilefl^AE *§^*K2- ^71 X]2 3LS 

efl*]^J= XI H# <X-§-*M #71 7^1^ ^ ^-71 Xl2 ^^}<X ^71 

*1<X* ^Hl XI 1 S^^l- ^^W. Xl^><X, ^7} M^lf SL^Kr ^-7] 

xi 2 ^^-a- xi 2 S3!*l-& 4-§-, #71 wH* ^ # 

7] S^l^Xl 2|7l X12 ^ X13 tb4. 

<26> JS. ^ofl 3]<5}^, A}*1 AlZ]- X|l ^ ^-Qr -§-*}<X 0>i3.<a II 

Xl^l^L XIH^ ^2:^0] <>pg^ -fM*} 1 ^ XU 7}x]±= J= 31*1-1: 4 

ti>£Xl 71^: f^f-Xl uq-eq- ^-oltV ^ 7}*m *W -§- OJ }* A l~§-*> 

^ X12 #*><X ^31*1^ ^1^# ^ uJ-hH, s^s) 

7}Xb J=3l*l iflXl -S-^i)^ AH^ol ^ tifl^olu} i7} ^-ElE]- SE^r ^ ^ ^ 

°)7l£^ ti J:£Xl =8-^1 ^ ^1^><X ^£X1 ^131 <0S1^^- 7H^d^ ^ Sa^r ^1 

XI XI 2: ^^31 %^1^ ^ oirf. 
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1020030012763 QA- 2003/3/19 

<27> o]*}, 5l&& t^^°] £ w>^tb -^H^ 3=31*1 

<28> £ 2a vfl^l £ 2c^ ^ <H 4^ E^i^l yj-*^ ^^7] ^ 

<29> £ 2a* ^S^, 3=^*1^ ^-^(5.X\s)x\ 8£^-)* 3&^!rRr «>51^ 7l^-(50) 

^Hl 1 W 7ltf ^ « 0 >^^r ^Sj--&, iE^r 

#(MT0), TEOS(tetraethyl orthosi 1 icate) , BPSGCboro-phosphor silicate glass), 
USG(undoped silicate glass) ^1 ^}-§-sM , FSG(f luorinated silicate 

galss) ^l:Sl-#(Si0F) o]^t\. SLth ^^(55)^ 

(SixN Y ) 0 lM- ^Sl^ ^s}-#(Si0N) ^4 ^€ ^ &i=h °] ^-r, 

^"(55)^: 71^(50) ^Hl 31*1 ^Rr S^l^E] ^3,%^ ^<L*£*] ^€4. 
<30> 7fl4^}o^ *i<3^-(55) ^Hl ^)^ 5LIt ^ 

^ ^4 ^"71 X^e^l^S^-l- 3iflE^^ ££2^|iE sfl^(60)-a- ^ 

S)7l nfl^o]] ^^^(55) ^H] ISSll^iE sflEi(60)^r ^5fl^ ^-f M M 

^ #^yl# 7>^lcf. ^, t^ofl 4^ £S3l*1^3= ^(60)^ £ la°fl 
^Efl^ iSelH^E 2fl^i (20)^1 ^(w)^l ^-cfl^o.s ^ #(w')^r 7^1^ 

^2fl^ ISsll^liS sll€(20)^ ^^>l(h)^l ^Htt ^-^^^-S ^ ^°l(h')^ 7>^1 
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1020030012763 #^ 2003/3/19 

tir^^ol 7fl^sH il^l^liE 3(1 ^(60)^1 ^*1tt ^ 5^. 

<3i> £ 2b# ^S^S, IS^l^liM 2fl^(60)# v}^3.S- <>l-g-«H *L<&^(55)-& ^ 

^AS. ^^^(55)^1 41 1 7>*1^ J=3l*l(65)» ^r, iSell^ 

iS(60)» oj-g-^ *fli ^4 ^-g- afll M^l^l(65)« 

^^W. °1 ^^^"(55)^1 ^3^r ^^1^1(65)^ 4U ^(wi)2l- *fll a°l(di)l- 7} 
^lcf. ^ o v^o.s S 31*1 (65) ^o\] ^ tifl^ol 1500-2400A ^512] ^-g- 

7>^ ^^-^1^ M 31*1(65)^ afli ^(wi)^r ^ 1000-1200A ^£7} ^cf. °H1 4^, M 
31*1(65)1- ^SRr ^R-^tt sfl^(60)^ ^(w')^r ^2fl°fl 

«1*H ^ 800 -1000 A ^S^-f- i£3l*liM sflfl(60H <&^3«y 

7>^ ^ M ^1^1 (65)51 4U a°l(di)fe ^^^"(55)^ ^MH #-§-*M ^ 

S 2^% v ^ OT. ZL&iq-, ol&j^- S 31*1(65)2] *Hl ^(w x ) ^ 4U a°l(di)fe 
*i<a^(55)£) ^1 % J=31*1(65H1 ^^l^r ^ «fl-id^ ^ ^€ 

<32> o]6l^ f 7>X]^ H 31*1(65)7} ^^^ V (55)<H1 tfl*H €<S^ V 

(55)31 ^fl^ofl 4^ -#°1^ 412 ^ "E-^^r *r«§t!:4. °1 , 

^•71 412 ^^-^ ^11 m iffl*l(wet bench) ^ , ^ # ^ ^(single spin 

station) H o v ^ , SE^ ?IH€ ^ ^3l°l^ (chemical spin station) ^^.S. ^^4. 
<33> ^ 9X°]^\, ^^^(55)01 *Y§\-% iE^ *3*#3. °1^-<H*1 

♦ -g-ofl^ A>-g-*H 2=31*1(65)1- 5L^Kr *i<3^-(55)# ^^W. w}^ 

3*WI*r, ^-71 ^ZJ- -g-^ -grSK^OiF), W^^-(NH4F), ^SK^H^) £ ^ 
°1^(H 
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2 0)» #-fi-th}. °1 ufl, a o v 71 Aiz| -g-o« - 1:21-^^0)1 cfltb #^2-^-^ M ^ 
1 : 1-10 ^£7} S^, l-Sl-^^ofl cfl*> ^aHr^ u]^ ^ x : i~i 0 35.7} £ 

cf. S^, ^"71 ^ -g-^ ^ #5H^ofl ^ t°l^r^^ °J 1 : 100-500 ^ 

517} ^4. ^-o. 2.^^. 7> ^- Alz]- -g-ojj^ ot 40~60A/^- ^SL^ ^zj- #515. 

(H3PO4) * f^l^l- 5L^-*Kr ^ -g-^^r A>-§-*M M 31*1(65)* X^Hr 

(55)^- ^z^t}. Cl^l, -8-71 JIL 31*1(65) iJH *§^=]fe ^4? ufl^H t^S- ol^ol^ 

<34> # 7 ] wfl^l X| 2 ^r*8^ ^-f , M 31*1 (65)7} 

s}(55)^ i^Rr 7^(50)^: € "3^(55)3 u}4 *14 -g-^j 

o] ^-g-£M oj^ ^^(bath)ofl ^£.5. €^^"(55)^: ^^4. °1 «fl , °J 

25-50*11 ^3ES1 71^(50)* ^el^S.^, #7l Xl2 ^ ^<^1 ^-Mfe Al# 

£ ^ #71 ^ ^3H^ a 0 VAjo £ *fl 2 Aiz| ^-g- ^^-ofl 

^r, 7}^ aj (chuck) #ofl H«*l(65)* i^Rr ^^^"(55)^ ^€ 7^(50) 

# ^H^l 4^-, 7l^(50)# 71 71^(50) ^Hl 3Hr # ^" 

^ ^Aj-eH ^^^(55)^- #7l 711 «ll ^ i^M^ «o V ^^ XI 2 

^ ^« fflfe, 9= 25-50*11 7l^(50)# ^3M>& «fl*l 

*1 t}^, z} 7l^r(50)-ir 3*1*1^*1 71^(50) #°fl #7l ^ -g-^^r ^-a>*>^ 7^ 
(50) #<H| «|#€ M€*l(65)« 5L^-*>fe ^^^-(55)* ^^ttcf. 
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<35> £ 2c» %2i^, ##tr Xl2 ^-$r XU ^(wi)4 *f|l 3*1 (di)* 

S.^}^ X|l 7>x]^ M^^(65)7> XI 2 *1^«- 7>*l51^- e ^1^1 (65)^ 

^cf. ^, ^2 ^ ^^o\] M^l^l(65)^ ^2 ^-(w 2 )£r XU ^ ^°ll 

^^ii^ XI 1 ^(wi) iL^r H7fl ^€4. <« e^1^(65)7> 1000- 

1200A^£^1 XU ^(wi)* 7>^ ^-f , e ^1^1 ( 6 5) vfl^ Aiz| ^5L7> ^= 40~60A/£- 
6-10-& ^£ Xl2 MM ^* ^r*m^ 31*1 (65)^1 A]2 #(w 2 )-i: ^ 
1500-2400A S^SH J= 31*1 (65) a>o]^^ =4? ti fl^^ ^ 

$14. ^3, ^"71 *)12 ^ ^-*<H1 ^-31*1 (65)21 X|2 3<X(d 2 )^r A]2 

*3 ^-91^} ^^^-(55)^1 ^^7l nflg-^l X]l ^ ^tr XU ^oKdi) 

<4 ^3^3. ^*rXl -B-^m^. £<X, *1^7> ^^>X1 e ^1^(65) 

4*R1 ^^-i- **}<X ^ w^-g; ^^-ofl^ J!^-^ ^>ol^l- 7^1^ ^ tifl 

sflH^l ^s^°J <y^# -R-^US^I XI 1 *1^# 7fX^ e^i^i^. 

tf°l^T 7}^l^ ^4 -g-ofl^. A>^}^ ^2 ^IZl ^ 

* S^l^l7> *fl2 *1^# 7}*l7ll Or^M, E^^l ^ofl 

^ tifl^^i A>oisofl 42}- ^WXl XH£ ^1^1- XXfe *r 5^. 

<37> s. 3a ifl*l £ 3d^r ^ ^*HH t^el- ^HXl 71^1 S^l-fr 

^ ^^^71 £^1*1 5J^14. 

<38> £ 3a# ^-2:^, ^5l€-AE_ ol^-ol^l ti>£^l 7l^-(80)^l ^ ^(cell region) 

^ SIS. ^(peripheral circuit region)^- tr^*>^ ^} -g-^^M- ^^*>7l ^ 
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t!: 31*1 (90)1- ^, 71^(80) ^Hl i£ell^l^S^-(£A]5l^l $ 

Jl, ^ -f-^ ^-71 i£ell*l^J=nK§. sflE^^H 71^(80)^1 ^7} ^ 

sm°l ^€ ^#^171^ Mell^l^S 2flH(85)# 

<39> °H>H, ^Sell^liM Xm(85)* °l-g-£H a>^1 Aiz]- X| i ^iz]- 

^^§- ^£^1 71^(80)^ ^^-JlS.*), *V£X] 7l^-(90H XU *1 

. ^# 7^^ J=3l*l(90)» ^^nf. 

<40> £ 3b!- ^S^Ki, >^7l XU ^z}- ^-g: J§-n XU ^(wi) ^ XU S^l(di)sl XU 

*1^1- 7Hb S3l*l(90)7V tilS^l 71^(80)^- Xl2 ^ ^ ^l^tVcl-. o] 

^o_ t S 31*1 (90)^1 XI 1 ^( Wl )^r S 31*1 (90 HI # ^.Cf ^711 

^€4. w>sf n>^. 7 ^]S., #7l XI 2 ^ 4fl — , ffl*l H o V ^, A o># ^ ^ 

31 °1^ y o V ^, SE^ XH^S ^ ^z]} °l A d ^^-S ^^^cf. 

<4i> ^aHIXI 5U°H, ^Jsl^o.^ °l^ol^l tiV^xl 71^(80)^- ^l^Wb *)12 ^1^ 

£-SH^, ^>(HN0 3 ) ^ iM-&^(H 2 0)# S.^}^ ^ -M-fr *1~8-*H ^ 
°1 ^-f , A o v 7l ^ ot 40 ~60A/-g- ^£^1 a}£Xl 71^(80) 

# ^l^H ti_V£Xl 7l^(80)Xl *8^5|<H J= 31*1 (90)^1 ^ ^-^4. ^"71 X12 

^ oVSXl 7m(80)oH A>0]^0) e ^1^(90)1- 

^ ^O-JELJiL, J= 31*1(90) iflXl ^£]^r i*} ^^S. *1^JL ^§ ^ Si^h 

<42> £ 3ct #2:^ , #7] X12 ±\A -f-SH Xll ^(wi)^l- XU a°l(di)# 5. 

f"*>^ *fll *1^# 7}Xb Ii3!*l (90)7} Xl2 ^(w 2 )4 Xl2 ^){d 2 )^ ^12 *1^* 7>*1 
tE-ij. £31*1(90)21 SfO] sH^tf. c]-a1 ^tSMS, XU *1^# 7>^1^ S 31*1 (90)7} ^ 
^ aV^Xl 7l^-(80)Xl cfl^>c^ #7] xl2 ^1^1- ^^^r ^r^^l ^e)- ^31*1(90)^1 Xl2 
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^-(w 2 )£r -8-71 m ^*\] *fll ^(wi) $7\] SHHM. 

S 31*1 (90)7} Of 1000-2000A *fli ^( Wl )^r 7}^ ^-f , H 31*1 (90)* 5. 

f-^V al£^l 71^(80)^1 ^ ^£7} ^ 40~60A/£- ^t^lES ^ 5~10-g: *fl2 
M}^ ^r«8^ M 31*1 (90)^1 »12 ^(w 2 )^r 9= 2200-3200A ^£.3. S 

^1^1 (90) vflofl €*Hf *1^1 ^> ^-el^ 91^. °1 , ^2 ^ ^> 

H 31*1(90)31 ^2 3M(d 2 )^ ^"71 ^112 MA ^£^1 71^(80)21 

4. 

<43> £ 3d# , ^12 ^-(w 2 ) ^ ^12 a^(d 2 )^ 7fl2 *]^rS. 7>^ 

3=^*1 (90)« 71^(80) 4H1 W 7^ ^ ^s^K 

5^13*1 8^§-)^r 4-5", A oM ^sj-^l- <H1*1 ^(etch back) ^ 3^ ^1 741 

A <$.*\ ^(CMP)JLS. ^-71 M«*l(90) ifl<*f| ^ri^l 7l#(80)^r € ^ 

# ^S. ^AS ^^Kr di7> ^-5l^-(95)# ^ 

<44> -a ^ahhi oj-H.^, Tin ^iz]- ^i^i- 7Mb S^l^ll- 

4~g-, 7112 ^Z]" ^-7^ 3g-*}cx\ H]l ^ liCf 7112 *1^# ^TT S^l^ll- ^^*V 

<45> £ 4a tfl^l £ 4c -^HH a}-^ j£7j^ sfl^sl ^ 

^^*>7l S^ltV ?M4. 

<46> s. 4a# , M^l^ ^S-g-CS^Sl*] &-g-)°l *>^€ ^£-^11 71^(100) 

A oHl W 71 ^ H o V ^* *^>^ -t>2H", ol^ol^l 
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(105)^ <§>Sth}. °1 34-, ^#^(105)^ ^-gr Mt, TEOS, BPSG, 31^ USG ^S] ^ 
e]^ ^l-oiq- FSG iE^r ^s]€- ^ l:S(-#, SE^b ^^t^l^ ^ 

a)^ a>^^4 ^ ^$.§.3. ^^4. #7l ^<a^-(55)£r «V£^1 7l^-(100) ^Hl ^ 

■g-^M ^^-(55)2] *§lH}7fl t Sic]-. 

<47> tD^H, ^<£5i-(105) ^Ml ^ 3-^ "S-^SLS. 5Lg.efl*l^S^CE*l£l*l &-g-)-|- 

4^-, ±% ^ -g-^H #71 ISe^liSnVA ^^5^ 

(105) ££e^lil afl^UlO)* 

<48> °}°]*\, ^S.eflx]^S >sfl^(ii0)^: 4i^S oj -g-SVfe >fl2 ^ A o v 

7l ^^^-(105)-i- ^^-^-S. ^z|^-o.s.M|, ^^^-(105)^1 afil ^(wi)^r 7}^ 

M^i^i(ii5)§ ^sw4. s^i^i(ii5) ^) *§w$= «is ^-91 ^ ^ 

7fl5flAlE^ is\if -Sep cn^ sflT= 7l^*>^r £^ sfl^l ^ 1500-2400A 

^£2] S-.gr 7>^ ^ofl^r S 31*1 (115)2] *fll #(wi)^r ej= 1000~1200A ^-£7> ^tf. 

^AHofl Miffl^l (115)2] *]^# S^Sj-fe- ^^^>7l nfl^l 

^£^(105) *§^S\tt ISS^liS ^(llO)^ W>2f *M ^5fl2] ^ iL 

<3^(105) A oH] ^^th 
<49> £ 4b* t^^, *fll ^-(wi)-i- 7>^1^ H«*l(115)7> ^€ ^^^-(105)^1 tflw|. 

^ *i£*K 105)^1 Tfl^ofl 4s}- #oj^- aiz]- -g-ofl^ A>-g-*>^ ^fl2 ^4 ^§^g- ^ 

*>o} M«*](115)7> ^1 ^(wi) Jitf ^ 2 ^(w 2 )* 7>^l£^- 1=31*1(115)2] 

SHKh}. afl2 ^ *1] S ^1^1 (wet bench) ^ , 
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(single spin station) ^ , SEbr ?1H^ i^l <>l4i(chemical spin station) 

€■ ^HH 9X°]*], ^^^(105)^1 ^5}-#o]uf o]^o^^l ^^-o)!^ ^ 

^(HF), l-^«g-S.^-(NH4F), ^3H^(H 2 0 2 ) £ #^1^(H 2 0)» if-SHr ^ -M 
# *}-8-S>^ g-^l^l(155)» i^Kr ££^(105)-* 5&th ^^^(105)^1 <g 

2=^*1 (115)» ^^sv(105)# *)^*Vt\. o] ufl, aT- 7 ) Ai2| oi 4Q-60A 

/-g- ^5L^ ^^^(105)* +]^}7) nfl-g-ofl, 6\]M. ^ > i= ^1 (115)7}- ^= 

1000-1200A 3 3^ ^( Wl )^r 7>^ Ji. 31*1 (115)-^ Sf-^Rr ^£^(105)3 

^4 ^£7} ^ 40~60A/£- ^£o] t=ls ^ 6 ~ 10 -g- *\)2 M]^ ^Jt^ S 

31*1(115)^ *1]2 ^(w 2 )^ 9f 1500-2400A SKH-H S 31*1 (115) v|H 

n^-Br ^^>7fl ^ ^rf. *l5a, J= 31*1(115) ^ofl 

6 l-r-°1*I ^-f<>llbr ^"71 ^^ ^-oflo. ^^oj Xj-j^. w c V^i 

*>7l 3=31*1(115)^ s^Kg. tg^^ ^-i- j±J:*Rr HflSSs] 

o}#(BTA)^ Ai-s)- w oM^l« ci ^ 5U^. 

£ 4c» ^"2:^, ^7] ^12 ^ 3H>€ ^2 ^(w 2 )^r 7>^^ S 

31*1(115)1- ^fl-?-^ ^^^-(105) ^Hl w 0 V^, 7l>^ ^ Sb ^7l 

^ ^ S^CE^^l ^r-g-)^ ^HVcf. °1 % + , ^"71 Sl^^gr 

T 2 -^, ^31, IH^IteT, E]E}^-, £H e^e].- -o.^ ol s^^luf, 
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<52> ofl^l ^ ^ S^r ^<g^(105) 

<£*>*H M 31*1(115) tiVi^l #4? wfl^i, S^r SflJE. 

^^S. 7l^f*Hr £^ sfl€(120)^- ^^W. 

<53> ^Al^cfl r^-eig, A>^1 Alz| ^Jo] Aiz^ ^<5><*j 4^3?] ^J§Lefl*l 

W f^Ml ^5} tf<#^ 7>X]i^ ^]Z| -g-oj}^ A}-§-*}i- *fl 2 

^-tfl^ ^ ^i2 ^ ^tn^. <>hi 4^, ^ 

€ « S^l^l ifl<H| iL^^r A>o]^§ 7Wb 51^ 2fl€^r ^4}- + olcf. 

<54> £ 5a vfl*] £ 5e^ S #*1^ ^fls w c v ^^r 

<55> av £ ^ ^ofl ojo^ cfu>A] ^^(dual damascene structure)^ 

«o] M 31x1 7}- $^<g ^ ^ 4^ «S 

^ , Hl<H«- ^ e 31*11- S-Alofl ^*Kr ^HHH^ 

«1 ^ 1-^- ^ ^^s>ji M 31*11- ^arHr y o V ^^r ^ ^.g. o]^-*V 
a>5E^l #*l<s] s ^^W. 

<56> £ 5a!- , ^ a>i^l 71^(150)^1 ^15-^ ^ ^ 2)5. 

^*>^ ^^^(-£^151^1 ^)^r ^^tb i7> o)^il ^o^El^ ^ 
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^W". #71 ^} §5]^ ^ 3a £ 3<H 5L*m ^ 7l^ 

(150)^1 XI 1 ^^Kn. XI 1 ^rSl-^-* ^*Hr 

^31*1 4i7> £-5} H 0 V^(STI)^.S ^€ ^rS. 9X^. 

<57> ol^^ ( E^fl^j^E^ ^S#-8: 5E^Rr *K£Xl 71^(150) ^Ml S 

^ ^32)--i-5L XI 1 ^^^"(155)^: ^, *>*l ^ XU ^ 

-f-^H XU ^^^(155)^1 ^-1: XII 155 HI *fl2 J=3!*l(160)» 

<58> Tfl^H, ^i^*V W}<4 ^-o] ^1 ^^PV( 15 5)^ ^ofl ^ ^-01*1 

Aiz^- -g-on^ AV-g-^ z\)2 ^ Xl2 S 31*1 (160)21 ^ sHM^m. 

^HHl &<H>H, Xl2 ^ ^ ^o> A}-g-5L|^ AlZ]- -g-ofl olofl 4^ ^2 E^l^l 
(160) ^^1 JL^Hr wl-S]- ^ s>S.S olofl cfl*V ^W-. 

<59> £ 5b* %^}^, #71 ^12 S^l^l (160)1- XU ^^^(105) >^H 

7^ ^ ^ S^b ^7l ^ ^ oj-g-<5>o} ^1 £^^(£Al5l^l 

S^§-)# ^, ^"71 *fll 5L^-§- ^1^1 2^r W 71711^ o^nf^^ o_5. <^n]-*> 

cr| ^2 S3l*l(160H nfl^£)<X zl *\)2 ^(165)^: 

<eo> 7fl#5H, X| 1 2fliH(165)-a: 2.^*1^ XU ^^^"(155) #41 

(SiC)^ ^ 3£}-^-# SEfe i^*Rr til^2}-#(non-oxide)Xl 

*H XU *M^(170)* *§^& ^, X|l Tl^nVdyo)^ Ajo=Lo]j Aj-sHi-, ^S]-# S^r «- 
^2 ^^^(175)^- ^1 *1*1 170)^8: ^*>^ ^l^^l^ 
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2fl^(165)^- ULJl^l-Tr tW^. °1 ^-f , XI 2 ^^(175)^ XI 2 ^ 155)4 

A>-§-*}<X ^€ *r SX*}^, XI 1 9? XI 2 ^^(155, 175) ol ^iS. 
<X^f<X^ t£ $14. A oM XI 2 ^<£^-(175)Xl*r X|l sfl^ 

(165)X| ^71^^.5. ^*l*Hr h1<H*°1.$^£M, <>H 4^ XI 2 

£ 5c* ^"2:^, X12 ^^^(175) -tfXl £x}^SLsL 

^ tfl*l ^^-#5. ^€ XI 2 ^^1^(180)4 *>5}-#3. o| = o]^l 

XI 3 ^^^"(185)^: ^t^X. XI 3 ^^^(185)^fe XI 2 ^<a^(175)Xl wl<X# 

^(185)^ si^sfe xi 3 a^s. ^7i^ o.s. ^ah^ ^«8^. 

A o v 7l XI 2 *i*iq-(180)£: XI 3 185) XI X]3 M^Ul* *$<%^7] 3*><X XI 3 ^ 

^^-(185)^ ^^Rr ^ 3^ ^ 5^^- ^ ^£.3 

# 3*1*1- XI €4. ^M-, 31X13*1 teXI #*13 XI at tvsfa** 3«M 

*i*wi80)£- <8>m*i sa^. 

°1°IX, X|3 ^<£^(185) 4H1 a^r 1-5)-^ A>^H ^^^(190)^: 

*8^th}. Xl« 1"^, ^^^-(190)^: £^51^1 ^ ^e)^ ^#(Si0 2 ), PE-0X, USG 
SE*r TE0S* A}-g-§H ^ sa* o>q^ l-2|-#oi A>«.^- (Si0F )^. 

*}-§-*><X ^£ 

X1^«H, #7l sg^Bj-(190) -$X| XII S^-g-)-^ 4 

■§-, XI 1 IJiJflXiM^I- ±% 3\ ^ XlE^^S.^, 53^^(190) ^> 

X] wH#(200)* ^^*>7l 3^ XI 1 SSefl^l^M X|^(195)* ^th}. 
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<64> nf-S-ofl, Jfll ISE^liE ^€(195)* 4^3^ A>-g-^>^ n. o>eflofl 

2fl€(165)°l 3*l*Hr ^^1^(170)^ <U^-7} ^^(190), AS 

(185), A}2 ^^1eV(180) ^ A2 ^^^"(175)^: ^^c^ ^ 2 ^<gE]-(175Hl 

o] *] f;}^ alo] 4(200)* ^^W. 

<65> £ 5d# , °fl^J ^ ^Sii)^ ^-^^-S *fll i£ e^l^S 5fl^(195)* ^1 

^tb ^..^^^-(lgO) ^oHl ^12 &-§-)* JSLiW. 

<66> ^7] A2 ±j£ ^ #7l tiH^( 2 00) ^ 

*H*(200) 5g^BV(190)* i^fr^l^r A2 3fl^(205)# ^ 

<67> Tfl^}^ ^2 IlEll^liE 3fl€(205)* ol-g-^ A>^1 AlZ^- ^-^O] ^! 

^4 -f-*H ^-7) ^*K190), *H3 ^£^(185), A2 ^^m(180) g Al 

^■(170)* ^-^J5_S Al S.^ 2flli(165)^: ^#^1 ^ ^71 

(200) iL^ 7>*H wH4-(200)°fl A3 S3l*l(210)# ^tH}. 

o] nfl, *fl 3 e ^1^1(210)^ *fll ^ ^ 4^ 

<68> £ 5e-& , 4>7l ^12 lEefl^liM sfl^(200)# ^1^^ t^, 

^-o] ^^(190), ^3 ^<^Bi-(i85) ^ ^112 7^1^(180)^ ^ 
7>^1^ -g-<2fl* a>^-^ ^2 ^z}- ^.g. ^3<5H ^13 J= 31*1 (210)^1 ^* 

^l^f. °1 ^, ^^^-(190), *113 ^<£^Kl85) ^ ^12 ^^m(180)^l ^ofl 4^ ^3 

^ -g-oflofl <j\f;}6) 5g^nl- (1 90) ) *fl 3 ^cgol. (185) ^ a|| 2 ^XlnV( 180 )ol ^AHl Al 

^£]7li4 AS ^^tf. SEtlr, *fl2 ^-^ofl Aj-g-s)^ Aiz^- -g-°J}ofl ^ ^12 
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^^^•(175)^: ^^"(190), ^3 ^<?!^-(185) JE^ *\)2 ^^^-(180)4 ^^}t]^ 

tiH*(200)2] *\^5L f-Tfl f7^]7j ^ o}cf. a. aJaHH 
, #71 *fi3 S^*l (210)^1 ^7>A]7l^ aZf^Sf ojofl af^ Aj--^ a}.<4 ^ 

Tll^H, JH--g- *fl3 S^*l(210) ^ tiH#(200)^§: *fl-f^>*l #7l 

53^^(190) #<*f| ^-s], <£-^lTf, iE^ E]Ef^- ^ =-4?-g- i^Ej^ wj-^, 

W 7}% ^ ^71 "J^^g- ol^>c^ f^V^ *fl2 5L*if-§: ^^tb 4 

-g-, ^13 ^^^-(185)01 nfl*>*l #71 ^12 5.$.%Sr £E^r ^ 7M13 <£ 

^^.S ^^^ol wl o^(200) ^ ^13 S 31*1 (210 HI *fll 5fl€( 165H1 #7l 

«?!^Sl^ 7fl2 4€(215) ^ *fl3 2.^# ^11(220)^: *§#th=K °1 

^ ^ef, ^ ^n>A] ^.g. 3L^*Kr «KE*fl #^17> ^#^4. °1 ™fl, ^12 sfl 
€(215)^ «K£*ll #*1^ WIS ^ afl-SH ^sH, ^3 3flli 

(220)£r ^ yfl^l^: #S <2^1 ?1 7} ^o\) tSfl^^. #7l *fl2 <3*}*} 

^ -§-«?> *113 ^^^"(185) #^1 53^^(190)^: 2-¥ ^171^. 

ell^liM sfl ^-3=3 <?1 <?H3#^- -fM^S*! ^1 *l^-fr 7>t>1^ S^l^m ^#t!r 

-§", 1>£^1 71^: 3^ ^§MHl 4 Si" #°1^ S#^- 7>^1^ -g-ofl o. A>-g-§> 

^ *112 ^ ^J-g. ^>o^ e^I^^ ^^g. ^J-aI^ ^ ^cf. olofl 

# 7Me m3!*l 14] el] -S-^51^ AVol^o^ ^ BflAjo|l| ^> «-^n| £ - ^eH 

^ WtII ^#«- ^ SI^-. zl ^321-, S^l^lsl ^^-i: ^tb Mefl*l^E ^ui^ 
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o>7l5l^ 1&2£*|| ^ Xli£S tiVS^ll *\2\^ 
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1] 

^7) ^^l ISe^liS 3fl^d# ^sHr #31; 

*fll *l^r» 7M^ J= 31*1-1- l^^b #31; * 

^71 i^*}^ 4>7l ^eHr *fl2 ^4 -f^ ^2 *1^» 

I^^J" 2] 

1 ^H] ^7} Z\]2 ^ ^-£r ^7} 5L£efl^liE§ aflT^ ifo)] ^s^s] 

m^SLS. — 31 *] «o V ^ • 

3] 

*ll 1 %H1 91°]^, ^7] A]l *l^r *)U ^ ^ ^11 SE^M, #7] *fl2 *1 

-r^ #7l *fll ^ ^4 ^fl2 ^ ^ all 2 A]2 

4] 
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[^t 1 * 5] 

*H 4 1H1 *ct7] A2 ^4 ^-^-8r $im Hffl*|(wet bench) , ^ 

^Efl°l 41 (single spin station) ^ ?lMll ^31 °1 ^(chemical spin 

station) ^ — S t^tt ^ ^<L£- *}x= M^l^l ^ « 0 V ^ . 
6] 

7] 

6 5^1, ^-71 ^ -g-ofl^r #sH^(HF), 1-^S.^-(NH4F), 
34^>5)-^(H202) ^ t°l^(H 2 0)# i^Rr 3* ^-^^-S. *Hr 2=31*1 

8] 

1 : 1-10 : 1-10 : 100-500^ ^ ^-fr^ ^ J=3!*l ^ 
9] 

7 &<>H, ^71 ^z* -g-^ 40~60A/^-^ ^zf 4-513. ^71 ^! 
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10] 

[^T 1 * 11] 
l^ty 12] 
[^t 1 * 13] 

12 %H1 SH^, ^71 ^ .g-ofl^ ^^(H 3 P0 4 ) ^ ^l^* 

33* ^<LS. %^ 
14] 

[^T 2 -^- 15] 

*fl 14 &<>H, ^"71 #3}- ^^E^o>^(BTA)-i- i#*Hr 33* ^ 
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16] 

7]& >y-ofl isefl^AE 2flH^ ^*Kf #31; 
*U *l^r» ^ j=31*1« ^*Hr #31; 
^ sa-^ j=3!*1-I- ^*Kr #31; ^ 

^"71 E^l^l tflofl ufl^£^ ^*Hr #31 » i^Kr ^K 1 

JLS ^ i*} ^ y o^. 

17] 

XI 16 £M*1, #71 ^Vs|-^ ^*Rr #31^, ^-71 1=31*1-1- Xl-f#*l A oM 

7l^r #<*fl ^rS)-^ ^S^Rr #31 ^ A o V 7l 7^ ^-71 ^l^l^V^ ^ 

31*1 ^1 A oM ^^H: ffl^^ #311- 3 SL^Kr li^r s^io S ^ ±.7}- ^em- 
18] 

*fl 16 5a°H, ^"71 X) 2 ^13- ^£ -*3sl^§- ^^>^ ^iz| -g-^# o]-g-§> 

19] 

XI 18 ^1 , A o v 7l ^ -g-^^r IrsK^ii, ^(HN0 3 ) ^ iH^S 3.^ 
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[^*o V 20] 

71 « #31 ^#*Hr #31; 

#7] ^<3<3V #6fl I£e|7liE 3flBi-g- ^#*>^ cj-Tii; 

#7l IS^l^iS 4^^- <3-g-^ ^1 <^jZ}- ^J-g- ^ #7l ^^Bl" 

31 31 1 ^~ir 7>^m h^*1* ^*Kr #31; 

#71 S€*l» i^Kr #71 ^<£s]-g- 312 ^ -g-sfl ^z}-^ ^fl2 

^ ^-#€ J= 31*11- ^^Rr #31; ^ 

#71 J=3l*l tflofl sfl^^- ^*Kr #31« ^HJ-°5. 

21] 

31 20 %H1 9X°]*], #71 ^^l a>5}-§- jE^r ^2}-^ -§- nfl , # 7 1 312 ^ 

^ #3H^, #3HJ-S.tt, 4#sHri 31 iH^l" JSL^Kr ^ A}-g- 

<5><3 ^5=)^- ?ASr SL^i 31 # ^# «o V ^. 

22] 

31 20 #31 &<>H, #71 ^^l ^s]-## 31, #71 312 ^ * 

SHrdi, tl# £ 1:^1 -8r^# 3E#*}^r ^ -M* ^3£r ^-i: <5> 

^ 31 € 

23] 

31 20 #31 &<H>H, #7l S.^ ^ iHMw^- 5E^*Hr ^ 



36-29 



1020030012763 #^ 2003/3/19 
IQtt 24] 

Xl 23 %H1 ^7) Xl2 ^ ^"71 sfl^^ AV^-l- ^l^>7l ^ 
251 

71^: #<*fl XI 1 <8^€ XI 1 ^^M: ^*Hr #31; 

XI 1 ^Hl <5>i4<3] ^ Xl2 ^^-8: iZtflS ^^Rr # 

^7l ^oHl XU ££^lXi£ sfl^^: ^^Hr #31; 

^"71 XU ISfflXiS °]-%-*}<*\ ^7} ^ #7] XI 2 ^ 

^7} XU iSefl^l^E itf)^^- ^, ^-71 ^<£^ ^<H1 X12 SSefl^M sfl 

H# ^sj-jL ^-7] A)2 1E511X^ Xl^l-ir ^l-g-*><^ #7] 7^1^ ^ >y-7l 

X12 Q<£^ ^l^H ^-71 wl<X* ^Hl XU ^Sr ^ J§.€*1« ^^Rr #31; 

A j-7l S^l^ll- i^Kr ^"71 XI 2 ^^H: XI 2 s-i- ^Hr S3] 

*1« ^*Hr #31; ^ 

A o V 7l ^ AJ-7] ^-^-^ E^ofl z|7l X12 ^ X13 2E*M§ Xl^-i" ^*Kr # 

31# S^Kr #£X1 ^-^1^1 
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IS. 2b] 
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